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Abstract: In the training of pre-service teachers, promoting changes in everyday activities to favour
environmental conservation is still a challenge. This paper discusses the main difficulties of pre-service
teachers in the process of building relationships between sustainability and their lifestyle. For this
purpose, a problem-based learning programme was designed, consisting of three socio-ecological
problems. In each of them, we analysed three components which define these interdependences:
pressures, importance and solutions for conservation. There were 72 participants in the whole
programme and 1296 responses were assessed, by establishing three levels of sophistication for the
relationships between sustainability and their lifestyle in each component. The pre-service teachers
readily admitted the pressures on the environment exerted by certain everyday activities. In addition,
they progressed on the identification of the importance of ecosystem services in their lives, and
they pay attention to those services linked to socio-economic and cultural activities. The greatest
difficulties lay in proposing solutions of conservation that involve changes in personal habits towards
more-sustainable ones. These difficulties are discussed, as well as the educational implications that
may be derived.

Keywords: education for sustainable development; pre-service teacher education; socio-ecological
problems

1. Introduction

Education for sustainable development (ESD) is widely included in school curricula around the
world [1] and, therefore, it should be considered an essential feature of pre-service teacher education
programmes [2]. Because of its potential multiplying effect, teacher education has a key function in
fostering ESD [3]. Moreover, the ideas, values and practices of pre-service teachers are important in
order to adequately address ESD in schools [4-6].

In the training of pre-service teachers, one of the main goals should be to make students aware of
the complex interdependences among the different sectors—ecological, economic and social—involved
in sustainability. Likewise, students should be conscious of the relationships between local, everyday
activities and global sustainability, as well as between the present and future generations [7]. For [5], the
main approach should involve action competence, critical thinking, deliberation and an understanding
of how one’s choices affect the entire socio-ecological systems (SES). This approach seems essential to
decrease the threats that sustainability is facing because of human activity.

Nevertheless, different authors recognise as insufficient the support for this approach from public
institutions [8,9]. Despite all the plans and policies in recent decades, some goals set for schools and
higher education have not yet been reached [2,10]. According to [11] (p. 2), if teachers have not had an
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‘opportunity to think, practise and develop their own understanding of sustainability during their
education, they are not expected to do so in their future teaching either’.

In order to prevent this form of inaction when teaching about the causes and consequences of
our actions, ref. [12] underlined the importance of teachers’ knowledge and behaviour. In this regard,
she argued that, to involve pre-service teachers, they need to have the opportunity to reflect on their
own attitudes and actions regarding socio-ecological problems. This awareness and motivation of
pre-service teachers in relation to these issues is considered crucial to their involvement in the adoption
of solutions as citizens, as well as to their addressing of these issues in an adequate way with their
future pupils [5,13,14].

Regarding pre-service teacher training, this might imply a lack of motivation to work toward
real solutions to improve sustainability [15]. Therefore, in the field of teacher training, we must try to
address these challenges through the development and assessment of specific educational programmes
focused on issues such as biodiversity (BD) loss [16,17]. These programmes might encourage pre-service
teachers to explore the importance of environmental conservation and to assume responsibilities
with regard to this problem, so that they build clear relationships between their daily activities and
sustainability. The identification and assessment of the difficulties that pre-service teachers face when
they build these relationships may help these teachers’ trainers to define the appropriate didactic
strategies, so that they become involved in conservation tasks as citizens and as future teachers.

1.1. The Close Relationship between Our Lifestyle and Sustainability

In order to achieve sustainability, one must generate positive attitudes and behaviours towards the
environment [18]. To reach this aim, teaching strategies should make the interdependencies between
nature and humanity recognisable, with clear messages about the need for the conservation of SES
and the risks involved in its threats [19]. In this sense, BD is configured as an adequate construct in
the context of EDS, precisely because it reflects particularly well the interdependencies among the
ecological, social and economic dimensions [20-22].

Nonetheless, the public’s understanding of the importance of BD conservation seems to have
declined significantly during the past decades [3,9]. In this sense, Hofman-Bergholm [12] (p. 7)
suggested that a 'kind of ecological illiteracy has developed” among the population and, even, among
university graduates. This implies that knowledge of some key cognitive skills for the analysis
of environmental problems and skills in the use of environmental action strategies may yet be
limited [15,23]. So, it seems that the population needs to improve its competencies to face global
socio-ecological challenges [24].

Several authors have pointed out the lack of awareness about the connections between individual
decisions and behaviours and certain socio-ecological problems, such as BD loss [3,21,25]. For their
part, Yli-Panula et al. [18] found that many Nordic student teachers did not understand that the
actions of human beings lead to BD loss. Regarding this problem, the assessment of the initial ideas of
Spanish pre-service teachers also revealed a lack of knowledge about the causes and consequences of
the problem [25]. Thus, it is still a challenge for the society and pre-service teachers, in particular, to
build strong relationships between sustainability and our lifestyle. In this sense, Forbes and Zint [26]
considered teachers’ beliefs and perceived competencies to be essential determinants of teachers’
practices in the context of EDS, therefore underlining ‘the important role of formal teachers training in
strengthening pre-service teachers’ beliefs’ regarding the impartment of EDS (p. 40).

Promotion of the awareness of this relationship requires a change in the human thinking regarding
action, and this would be possible only by the means of critical thinking about the causes, consequences,
responsibility and utility of individual actions [21]. In their study of society’s awareness of the
environmental impact of our daily actions, MacDiarmid et al. [27] highlighted three patterns: the
tendency to minimise the role of personal habits in the global context of socio-ecological problems;
a widespread lack of knowledge about the effects of our consumption on these problems; and the
resistance to the modification of socially established consumption habits. In this sense, these could



Sustainability 2019, 11, 5748 30f18

be considered as key aspects when we design teaching strategies to address the sustainability of SES.
Focusing on these strategies, we define three components to promote the understanding of these
relationships between sustainability and our lifestyle: (i) The pressures exerted by daily activities
on socio-ecological systems; (ii) the importance of these systems in everyday situations; (iii) the
conservation of SES based on daily decisions (Figure 1).
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Figure 1. Key components that define the relationship between sustainability and our lifestyle, adapted
from [27].

1.1.1. Pressures on Socio-Ecological Systems Because of Certain Activities in Our Surroundings

When the main causes of threats to nature are assessed, citizens tend to refer to industry or
general pollution, as well as determined catastrophic events, such as oil spills [28]. These ideas are also
widespread among young students and pre-service teachers. Often, they are unclear about the role of
humans in global problems and seem unaware of which of their specific daily actions could potentially
affect the environment, for example, by leading to BD loss [21,29,30]. Therefore, the understanding of
the complex interactions among ecological and socio-economic factors which lead to socio-ecological
problems seems a challenging task [18,31].

Moreover, it seems to be very difficult for them to recognise the pressures of human activities
related to the agricultural sector [32,33]. In the area where this study was carried out (SE Spain), one of
the most relevant economic activities is the development of intensive agriculture, which has entailed a
strong environmental decline in the area [34]. The replacement of traditional agroforestry systems
by large areas of monoculture with greater demands for chemical products, such as fertilisers and
pesticides, has generated impacts, for instance, related to the eutrophication of waters. This is the case
of the Mar Menor, a costal lagoon in this region, in which the entrance of agricultural nutrients has
triggered changes in the environment, such as the massive presence of jellyfish.

Students’ perceptions of global socio-ecological problems and the generalised lack of understanding
about these pressures should be taken into account in educational approaches, to bring them into conflict
in order to achieve the recognition of the unsustainability of the food production and distribution
system [33].

In the current context, these production and consumption practices are of great relevance to
sustainability, within its ecological, economic and social dimensions. The artificial creation of continuous
needs in our society and the disconnection between the places of production and consumption have
increased the overexploitation of resources [35]. In turn, this form of consumerism implies the
inefficiency and inequity of the food system, as well as the massive production of waste and its entry
into natural systems. For example, the growing pollution of the seas and oceans by plastics has
become a problem of planetary magnitude [36]. An economic, social and environmental equilibrium is
difficult with the current parameters of exploitation and consumption [29]. In this sense, Nisiforou
and Charalambides [9] suggested that awareness of these problems should be focused on the links
between production and consumption, individual habits and the conservation of SES. Therefore, it is
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necessary to deepen our knowledge of the pressures exerted by our lifestyle and explore how different
educational instruction could improve the understanding of how daily activities are essential to the
achievement of sustainability [37-40].

1.1.2. Importance of Socio-Ecological Systems in Our Everyday Lives

The interdependencies between nature and society tend to go unnoticed, which is one of the
reasons why people do not recognise the urgency of acting in the face of the environmental crisis, as
demanded by the scientific community [8,40].

In order to recognise our dependence on the good state of environmental conservation, different
types of projects have been developed, including the Millennium Ecosystem Assessment [41].
This project defined and differentiated four types of ecosystem services: provisioning, cultural,
regulating and supporting. The provisioning services are recognised easily by the general population,
especially when referring to a direct source of food or medicinal products [42]. The cultural services,
such as shellfishing or silk production, are considered non-material benefits and are not so evident.
The regulating and supporting services are also not so apparent because of the high degree of complexity
of the processes that they sustain, such as pollination or material recycling.

In the building of relationships between sustainability and daily activities, cultural, regulatory and
supporting services, linked to the socio-economic and cultural framework, seem especially interesting,
since they are distanced from the idea of nature as a resource [43]. For [44], the recognition of these
services reduces the risk of producing excessively utilitarian reasoning; in this sense, Kellert [45]
highlighted the unsustainability of a socio-economic development model alien to the ecological system
in which it is integrated. Comprehension of the complex interdependencies between nature and society
is an essential condition for understanding the urgent need for an improvement in environmental
quality through our daily actions [18].

In the educational arena, addressing the importance of SES from the perspective of ecosystem
services could help to build these interdependences [41,45]. In the case of BD loss, almost half of the
European citizens, when surveyed, did not think that they would be personally affected by this problem,
despite the effects on the balance of ecosystems and on the current and future human well-being, in
terms of human health, the economy and social relationships [46—48].

It has been shown that the perception of the need to conserve the environment increases
when students appreciate the important implications of its threats for their family or personal
surroundings [49]. Therefore, it seems that the educational strategies with this aim could favour an
interpretation of global socio-ecological processes in local and significant contexts by students. This
would capture their interest and have great potential to generate useful knowledge that is transferable
to their daily lives [50].

1.1.3. Conservation of Socio-Ecological Systems Based on Our Everyday Activities

One of the main controversies in EDS relates to the gap in the students” knowledge, together
with their attitudes and behaviours [51]. These authors highlighted the complexity of explaining
pro-environmental behaviour, since it is not possible to explain the direct relationship between
knowledge and behaviour or between attitudes and behaviour in a reductionist way [52]. In fact,
pro-environmental behaviour, understood as ‘any action that enhances the quality of the environment,
regardless of intent” [53] (p. 2), is determined by a number of interacting factors which have been
grouped as internal and external factors [52].

Among the external factors are found norms, traditions and sociocultural factors, transmitted
by the social environment. Zsoka et al. [54] highlighted the effects of the latter for university and
high school students, along with stimuli arising from the immediate environment—including family,
friends, neighbours and education.

The internal factors include knowledge, attitudes, emotions and individual values [53]. Otto and
Pensini [55] stated that environmental knowledge is a prerequisite for pro-environmental behaviour,
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although the relationship between them has been disputed. According to numerous authors, knowledge
of natural phenomena and humans’ impact on the environment is not enough to be able to act
sustainably [52,56]. The findings of [9] showed that undergraduate students were unwilling to change
their daily behaviour, despite possessing a fair knowledge of biodiversity and positive attitudes towards
its conservation. Attitudes are defined as ‘enduring positive or negative feeling about some person,
object or issue’ [51] (p. 252). Regarding emotions, Biissing et al. [22] recognised them as additional
predictors of behavioural intentions and, therefore, they also play a pivotal role in decision-making
about consumption. Whereas, individual values, understood as abstract ideas, such as sustainability
and equality [52], could contribute to our decision-making capabilities, framing our attitudes and
leading us to engage in associated behaviours.

In order to establish a more holistic approach towards this controversy, Olsson et al. [57] proposed
the introduction of the concept of sustainability consciousness as ‘a concept that integrates the
environmental, social and economic dimensions of sustainable development’ (p. 183). For these
authors, this concept may reflect students” action competence for critical thinking and democratic
citizenship for a sustainable future.

This action competence should deal with the generalised lack of responsibility and lead the
changes needed to face socio-ecological problems [13,58]. In order to redefine students’ behavioural
patterns, an emancipatory educational approach, oriented to explore and challenge collective and
personal values, attitudes and behaviours, may contribute to global sustainability [18,59]. The attention
must focus on the possibilities of active participation and on reinforcing the faith in the power of
change, generating expectations for actions, which should be real, effective and close to their everyday
lives [29].

In this sense, the analysis and reflection about the sustainability of our forms of consumption
are particularly interesting [25,60]. Especially, pre-service teachers usually find it difficult to establish
adequate relationships between their consumption habits and problems such as the BD loss, which can
condition them to make concrete and realistic commitments [61]. The results of different educational
interventions aimed at promoting sustainability in teacher training seem to have favoured the
establishment of these relationships, and the pre-service teachers showed greater willingness to change
their consumption patterns [25]. The importance of this willingness lies in the fact that teachers who feel
a personal responsibility to solve socio-ecological problems are those who, more often, involve pupils in
activities related to the care of the local environment and encourage them to take on commitments [62].
In fact, for [63], ‘teachers’ (and pre-service teachers’) pedagogical and environmental beliefs are more
important in guiding their teaching about controversial socio-ecological issues than have previously
been recognised’ (p. 69). Then, if we accept that what teachers know and believe directly affects
classroom content regarding EDS [64], and because of the lack of insights into these issues [63,65],
more research is needed to go further into the difficulties that pre-service teachers find when they build
the relationship between sustainability and their lifestyle.

2. Aims of This Work

The importance of pre-service teachers’ beliefs regarding sustainability, addressed as part of the
theoretical background, allows us to establish the aim of this work. Thus, we aim to identify and
discuss the main difficulties faced by pre-service teachers when they build these relationships between
sustainability and their lifestyle during an educational intervention. We analyse the progression of the
defined key components, in order to identify the most important barriers when our students try to:

e  Identify the pressures on SES because of certain activities in their surroundings.
e Recognise the importance of SES in their everyday lives.
e  Propose solutions for conservation of SES based on their everyday activities.
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3. Methodology

3.1. Participants

The research was implemented with 72 students of the Degree of Primary Education (University
of Murcia, Spain). The students’ mean age was 21.7 years (SD = 0.66) and the female gender was
dominant within the sample (76.39%). All the participants were studying the compulsory subject
‘Teaching and Learning about the Natural Environment’.

The participating pre-service teachers were grouped into 20 small work teams, which were kept
stable during the whole intervention. Previously, the participants had been informed about this
research and all of them gave their approval.

3.2. Intervention Programme

For the design of the intervention programme, the problem-based learning approach was identified
as a valuable didactic strategy, since it allows students to explore real situations—in this case, related
to sustainability [49,60,65].

In the selection of the contents, attention was paid to the students being able to contrast their ideas
about how closely linked daily activities are to the achievement of sustainability. Significant contexts
were selected, in which the students could feel involved and develop the ability to analyse, negotiate
and discuss the problems raised, for critical decision-making, so that the acquired knowledge could be
transferred to their everyday lives [66].

This proposal was composed of three socio-ecological problems [67], by placing special emphasis
on the interdependences of ecological, social and economic dimensions by means of ecosystem services
(Table 1). The selected problems allowed us to address socio-ecological problems at different scales
(from global to local), as well as the role of the students in these problems (from the collective to the
individual level). The intervention programme was structured into eight lessons, developed along
four weeks.

Table 1. Description of the problems that make up the didactic intervention.

Problem

Approach

Contents

Problem: ‘Served biodiversity?”

They start with a letter from two
characters living in countries
where Nile perch (Lates niloticus) is
produced and exported to
European markets.

Analysis of Spanish eating habits and the impacts of
the current food system: production, distribution of
different foods and their consumption, with attention
to the difference between the production of animal
and vegetable foods.

Assessment of the importance of our consumption
decisions to the conservation of SES.

Problem: ‘Why are there so many
jellyfish in the Mar Menor coastal
lagoon?’

They start from a residents’
meeting being called in a coastal
town of their region, to discuss
neighbourhood actions regarding
the eutrophication of the coastal
lagoon.

Analysis of the problem of eutrophication of a
regional coastal lagoon and of the conflicts between
two relevant sectors of the regional economy:
agriculture and tourism.

Assessment of the importance of the biodiversity to
minimise the consequences of the eutrophication.
Identification of the feasibility of different solutions
for this problem.

Problem: ‘The garbage cruise’

They start from an advertising
brochure for a hypothetical cruise
through the garbage vortex of the
North Pacific.

Analysis of the origin, type and hazard of the most
common plastic waste in the seas.

Reflection on the individual use of these products.

Assessment of feasible measures to reduce marine

pollution by plastics.

Based on the proposals of [65,68], the development of our educational intervention was structured
into two main stages:

1.  Identification of the problems. Here, each problem was raised and the students explored and
explained their related ideas and values. In the first problem, the pre-service teachers considered
the effect of the fishery trade, as well as the responsibility and potential solutions. In the second



Sustainability 2019, 11, 5748 7 of 18

problem, about eutrophication, they valued the consequences of the massive presence of jellyfish
and the effects of their eradication. In the last problem, the pre-service teachers offered several
explanations about the existence of the garbage vortex, the origin of the plastic wastes, as well as
feasible strategies to reduce marine pollution by plastics.

2. Solving of the problems. Working in collaborative groups, the pre-service teachers performed
different open-ended activities to achieve their own inquiry process through descriptive and
extrapolation tasks [69,70]. During this process, different resources were addressed, such as real
data, scientifically relevant reports or news bulletins, opinions of scientists and social agents,
among others. In the first problem, all these resources concerned the impacts of our diet, the
consumption pattern of Spanish citizens and the production and distribution model of the food
we usually consume. In the second problem, the agricultural and touristic development of the
surroundings of the costal lagoon in the last decades and the socio-ecological consequences were
addressed. In the third problem, these resources concerned the effects of the marine wastes and
the assessment of their own consumption of these products.

3.3. Data Collection

In each problem, the pre-service teachers prepared a personal report with two major sections:
‘identification of the problem” and ‘final conclusions’. By means of the 72 collected reports, the
progression in their ideas could be assessed.

In the first section, the students’ responses revealed their initial ideas about the pressures generated
by the studied problems, the importance of their consequences as well as the most adequate conservation
strategies. This way, the initial abilities of the pre-service teachers to relate each of these aspects to
everyday activities could be assessed. In the second stage, which was written after the inquiry process,
the pre-service teachers reviewed their initial ideas and they elaborated new conclusions. In this way,
1296 responses were collected, 432 for each component.

3.4. Data Treatment

To assess and compare the overall progression of their personal construction regarding some
socio-ecological problems and their lifestyle, the written responses were read to identify fragments of
meaning of each key component of these constructions: ‘Pressures’, related to the causes of the problem
identified by the pre-service teachers; ‘importance” of the interdependences between nature—society
that they established; and ‘conservation’, related to the role that they give to the citizens and themselves
to achieve sustainability.

In the next step, the sophistication of the relationships between sustainability and our lifestyle, for
each component, was assessed. This allowed us to establish three levels for each component, whose
description is shown in Table 2:

i)  ‘Pressures”: In this component, the complexity of ideas was distinguished, in line with [39].
These ideas may be irrelevant or non-normative, when they include invalid explanations about
pressures; partial ideas, when they identify pressures, but their explanations are poorly elaborated;
or accurate ideas, when they specify the pressures, and even link several valid explanations [39].

ii)  ‘Importance”: In this component, their answers were assessed based on the kind of relationships
established between ecological and socio-economic aspects, according to [43]. These connections
could be not-apparent, when they relate the ecosystem services only to natural aspects; linear
connections, when they recognise provision services; or non-linear connections, when they accept
that some socio-economic activities depend on ecosystem services.

iii) ‘Conservation”: In this component, the pre-service teachers considered the own potential as
agents to solve problems through changes in their daily activities, in line with the routes of change
proposed by [59]. Therefore, the suggested solutions can be considered a passive change, when it
is not about citizens” own choices, but through institutional measures; poorly specific changes,
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when solutions are based on what citizens should do, although this is not specified, in their
everyday lives; or personal active changes, when they make statements about their own habits.

Table 2. Description of the levels of the relationships between sustainability and lifestyle, for

each component.

Levels Components

1

2

3

They identify pressures
because of the activities

They identify pressures
because of the activities

They identify pressures
because of the activities

Pressures in their surroundings . . . . . .
. in their surroundings in their surroundings
through non-normative .. .
ideas through partial ideas. through accurate ideas.
They recognise the They recognise the
They recognise the importance of ecosystem importance of ecosystem
Importance importance of ecosystem  services for nature and services for nature and
services only for nature. direct provision of socio-economic and
certain products. cultural activities.
. They propose solutions They propose solutions
They propose solutions Y propose . Y propose .
. . for conservation, which for conservation, which
. for conservation, which . . . . .
Conservation imply little specific imply personal active

imply passive changes in
their everyday activities.

changes in their
everyday activities.

changes in their
everyday activities.

In this process of analysis, two independent researchers were involved to ensure the confidence
and reliability [71]. The discrepancies were discussed to reach an agreement and an acceptable
inter-rater reliability coefficient of 0.80 was calculated.

For the inferential statistical treatment, each response was assigned a value of 1, 2 or 3, depending
on the level of relationship determined. Then, a global mean value was calculated for both time-points
(identifying and solving the problems), for each component and for each problem.

For the comparison of the components, the Kruskal Wallis H statistic was applied and a post hoc
analysis was carried out using the W Mann Whitney test. For the analysis of the progression of each
component, the non-parametric W Wilcoxon statistic was applied. Both tests had a significance level of
o =0.05.

4. Results

In this section, the progression of the students’ answers for the components (‘Pressures’,
‘Importance’ and ‘Conservation’) is analysed, including representative examples of them. Then,
the statistical differences in the progression for each component and each problem are compared.

4.1. Pressures on Socio-Ecological Systems Because of Certain Activities in the Immediate Surroundings

In the stage of identification of problems, all students admitted the unsustainability of some
human activities developed in their surroundings or related to their forms of consumption, but their
arguments tended to be partial (2-level). For instance, when assessing whether food consumption can
affect SES, most of the answers were general, such as ‘“The consumption of some foods can affect biodiversity,
for example, a species because the place it inhabits is damaged’ [Student 19]. Both in the second and in
the third problem, there were references to discharges, without specifying the human activities that
produce them: “Lots of polluted water are dumped into Mar Menor lagoon’ [Student 41]; or ‘Many plastics
are poured into oceans, where they are affecting marine life and reaching everywhere’ [Student 2].

Only a quarter of the responses included arguments with a higher level of accuracy (3-level).
Basically, the students recognised the overexploitation caused by the different human activities. In the
first problem, the pre-service teachers pointed out some pressures that our country (Spain) exerts over
the resources of non-developed countries. In the second problem, they connected eutrophication and
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the intensification of some activities, such as agriculture. In the last problem, they offered explanations
which related overfishing to plastic wastes: ‘“There is tremendous damage caused by the fleet of fishing boats,
which also cause the death of thousands of fish, overfishing and the remains of nets and other garbage left in the
sea. Little is known about this when one is going to make the purchase’ [Student 39].

In the stage of solving of the problems, less than 10% of the responses remained at 2-level; the rest
of the students seemed able to build a higher level of relationship (3-level). For example, regarding the
consumption of food, all students related the high demand for meat to the production of methane that
intensive livestock farming involves, and almost half of them referred to the low energy efficiency
of meat production compared to vegetable production, relating it to the loss of natural resources:
‘I eat too much meat without knowing that to obtain the same protein or energy as with vegetables, more crops,
more pesticides and more water are needed’ [Student 13]. In the case of the Mar Menor lagoon, almost
the totality of the students appropriately identified the entry of nutrients from agricultural activity,
but they also pointed out other pressures, such as those related to tourism and engineering works.
Regarding marine pollution, they emphasised the mass consumption of plastic products and they
specified how their own waste could end up in the sea.

4.2. The Importance of Socio-Ecological Systems in Everyday Situations

In the stage of identification of the problems, when students valued the importance of SES,
basically, they offered responses focused on the natural environment, classified as 1-level. In the first
problem, they referred to negative impacts on the ecosystem, above all, because of the disappearance of
species and the derived imbalance in the trophic chains. In the second problem, many of these students
emphasised again on the importance of conservation of species. Nevertheless, when analysing the
possibility of eradication of jellyfish, they took a stance in favour, without assessing the possible effects
on the ecosystem. This indicates possible contradictions when assessing the disappearance of species,
depending on the context in which it occurs. Regarding the marine pollution, the third problem, their
answers also were focused on ecological aspects: ‘If the seas are polluted, some marine beings will not be
able to survive and could become extinct’ [Student 28].

On the other hand, one-third of the respondents considered simple interdependences (2-level),
since, in addition to ecological aspects, they also referred to the loss of certain foodstuffs, in all the
addressed problems. For example, they related water pollution to a decrease in commercial species.

Only slightly more than 5% of the responses were 3-level, where the relationships of ecosystem
services and socio-economic activities were specified. In the first problem, they mainly mentioned the
loss of fishing culture in the area where the Nile perch is caught. Whereas, in the second and third
problems, the emphasis was placed on socio-economic activities linked to the sea; albeit, their answers
were more detailed regarding the regional problem (the second one).

In the stage of solving the problems, except for three students who remained at the 1-level for
the three problems, the rest achieved higher relationship levels. Almost all the responses recognised
the importance of the ecosystem services for the natural environment and society, as a food resource
(2-level). For instance, they mentioned: ‘Eating seafood and fish depends on the species and marine ecosystems
conservation’ [Student 3].

Furthermore, over 75% of the responses pointed out the interdependence of environmental
conservation and socio-economic and cultural development (3-level). In the first problem, they
recognised that the introduction of the Nile perch meant an impoverishment of the local population,
with less access to food, the appearance of diseases and conflicts. Regarding the second problem, the
pre-service teachers connected nature to job generation and regional economic growth; but they also
recognised the important role of the jellyfish, which previously they were willing to eradicate: ‘Jellyfish
are saving our Mar Menor lagoon and the tourist activity. There are many jobs related to tourism, which depend
on the water quality of this place’ [Student 64]. For the last problem, they included interesting appraisals
such as the vulnerability to marine pollution of the poorest societies, because of their dependence on
the environment or the lack of resources for waste disposal.
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4.3. Conservation of Socio-Ecological Systems Based on Everyday Activities

In the stage of identification of the problems, when the pre-service teachers were asked to look for
solutions of conservation in the face of socio-ecological problems, only governments or businesses
were held responsible. Within the three problems, it was indicated that governments must impose
stricter rules to prohibit the sale of some products or to reduce pollution levels. Since they did not
recognise their own role, this was considered a passive commitment and, therefore, over 15% of the
answers remained at the 1-level.

However, in most of the answers, the students did recognise the need to act as citizens, although
without proposing personal changes in their own daily activities (2-level). In the case of the food
system, they pointed that: ‘People should know where the food they buy comes from, in order to avoid buying
products such as the Nile perch. If there is no demand, [those foods] will not be produced anymore’ [Student
55]. Within the second and third problems, they suggested citizen’s mobilisations in order to demand
the proper disposal of waste left on the beach.

Specifically, only a few answers showed a more personal reading of the necessary solutions and
indicated the changes in their habits (3-level). In the first and third problems, the pre-service teachers
considered the reduction of the consumption of Nile perch or plastics, respectively: ‘I realise that I
generate a lot of plastics weekly and I have to reduce this, for example, using reusable water bottles’ [Student 72].
About the Mar Menor lagoon, they specified the participation in conservationist actions, promoted by
associations of ecologists.

Regarding the stage of solving the problems, although there were some references in need of
government action on agricultural and tourism management, all responses recognised the need for
changes in daily activities and proposed different ways of acting. Nonetheless, the majority of replies
did imply little specific change in their everyday habits (2-level). Within the three problems, the
pre-service teachers offered collective approaches rather than individual proposals. For example: ‘If
more organic food is consumed, farmers are helped and less chemical products, such as pesticides or fertilisers, are
used and, thus, biodiversity is conserved’ [Student 8]; or ‘Citizens must be more responsible for our waste, do
not leave them on the beaches and pick up the garbage that we find’ [Student 47].

Only a third of these responses included proposals that would involve active changes in the
everyday life of the students and so can be considered 3-level. These proposed more sustainable
personal food consumption, above all, prioritising local and ecological products: “When buying, I will
review the labels to give priority to local products, even if this means stopping buying things that I like. This would
help our region and I will also avoid buying food from conflict zones’ [Student 31]. In the second problem, they
suggested the importance of informing about the role of the jellyfish, to avoid summer holidaymakers
removing them. In the last problem, the pre-service teachers seemed to be willing to substitute some
single-use plastic products, such as the flasks of water provided by canteens, and other measures such
as avoiding the use of plastics bags and the purchase of over-packaged products. Moreover, in this
problem, the need to raise awareness in society was set out; in this sense, some students reflected on
their role as future teachers, to address this issue at school: ‘People should be aware of the dimension of the
problem [of marine pollution by plastics] and, as a teacher, I think it would be interesting for my pupils to
know about it and I will actively involve them in reducing the use of plastic’ [Student 14].

4.4. Comparative Analysis in the Progression of the Components and the Problems

The global median value in each problem was calculated for each component, for both time-points
(Table 3), since the data were on an ordinal scale with a very small range. There were no statistically
significant differences among the problems.

Of the three problems, the lowest averages, in both stages, were found regarding the plastic vortex.
It seems that the pre-service teachers found difficulties when relating their everyday life to the impacts
that plastic produces in the sea. They considered its importance but, above all, from an ecological
dimension; thus, in their proposals aimed at solving this problem, they did not reflect enough about
their own consumption.
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Table 3. Description of the median values for each component in each problem.

Components PRESSURES IMPORTANCE CONSERVATION
Problems Identification Solving Identification Solving Identification  Solving

P1 2.00 3.00 1.00 3.00 2.50 2.60

P2 2.00 3.00 1.00 2.66 2.00 2.00

P3 2.33 3.00 1.00 3.00 2.00 2.50

Regarding the highest averages, these are shared between the other two problems. The second of
them (“Why are there so many jellyfish in the Mar Menor coastal lagoon?’) had the highest values
regarding the importance that the pre-service teachers established between this singular ecosystem
and their everyday lives. They discussed the importance of the jellyfish and also the interest of these
natural surroundings for socio-economic activities. However, they showed difficulties, above all
when suggesting adequate strategies for its conservation, since they did not focus on personal actions.
Whereas, in the first problem (‘Served biodiversity?’), the highest average regarding conservation
solutions was found. This could have been influenced by the fact that the presentation of the
problem and the inquiry activities were focused mainly on the daily food consumption; this could
have helped the pre-service teachers to establish more significant relationships and, therefore, more
personal statements.

Regarding the progression of the components, in the stage of identification of the problems,
the three components had an average value close to 2, so that the pre-service teachers seem to have
established simple or poorly accurate relationships between sustainability and everyday activities
(Figure 2). The ‘Pressures” component had the highest average (M = 2.23, SE = 0.05, Mdn = 2.20), only
slightly higher than that of ‘Conservation” (M = 2.19, SE = 0.04, Mdn = 2.14). These data show that
they admitted how activities in their surroundings affect the environment and the need for citizens to
change some habits but, in both cases, their responses tended to be partial or non-specific. ‘Importance’
obtained the lowest value (M = 1.84, SE = 0.04, Mdn = 1.75), because the majority of the students
recognised the importance of ecosystem services only for natural environment.

3.00
2754
2504

2.00

95% ClI

1.754 -

1.50

1.25

1.00

T T T
PRESSURES IMPORTANCE CONSERVATION

Figure 2. Error bars illustrating the distribution and differences among components in the stage of
identification of the problem, where *** means p < 0.001.

There were statistically significant differences among the components—in particular, between
‘Importance’ and the other components, ‘Pressures’ (Z = -5.892, p < 0.001) and ‘Conservation’
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(Z=-5378; p < 0.001). These differences suggest some difficulties in the recognition of the
socio-economic dimension of the ecosystem services.
In the stage of solving the problems, the three components had higher averages than in the

identification (Figure 3). This progression of the components, in all cases, was significant: ‘Pressures
(Z =-5.192, p < 0.001); ‘Importance’ (Z = —6.284, p < 0.001); and ‘Conservation’ (Z = —3.202; p = 0.001).
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2.254

2.00

95% ClI

1.754

1.50

1.25

1.00

T T T
PRESSURES IMPORTANCE CONSERVATION

Figure 3. Error bars illustrating the distribution and differences among components in the stage of
solving the problem, where *** means p < 0.001.

‘Pressures’” was again the component with the best result (M = 2.72, SE = 0.03, Mdn = 2.75),
followed by ‘Importance” (M = 2.70, SE = 0.02, Mdn = 2.67), which experimented a greater progression.
These data suggest that, in this stage, the pre-service teachers’ responses were more accurate regarding
the impact of their everyday activities and that they recognised socio-ecological interdependencies.
‘Conservation’ obtained the lowest average value (M = 2.45, SE = 0.03, Mdn = 2.50), since most of the
students proposed little specific individual change in their lives.

In this case, there were significant differences between both ‘Pressures’ and ‘Importance” and
‘Conservation’ (Z = —=5.276, p < 0.001 and Z = -5.183, p < 0.001, respectively). Therefore, in this stage,
the difficulty seemed to be the proposal of solutions linked to personal active changes in behaviour.

5. Discussion and Educational Implications

In the intervention programme, the problem-based learning approach was identified as a valuable
didactic strategy, since it allowed the pre-service teachers to explore real socio-ecological problems and
to progress in establishing relationships between sustainability and their everyday activities [49,60,65].
Changes in their ideas occurred in the three problems as well as in the three components considered
for their analysis (pressures, importance and conservation).

In their initial ideas, the pre-service teachers addressed environmental problems from an ecological
point of view, mentioning alterations in the ecosystems or pollution, which were valued as highly
severe. However, they hardly specified the importance of the socio-economic dimensions, except
in the case of the problem of the Mar Menor, as will be discussed later. Moreover, when they were
asked to suggest conservation solutions at the beginning of the intervention, they tended to focus on
the wording of the problems (such as “do not consume Nile perch”), which does not suggest active
personal changes.
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Nonetheless, it can be highlighted that, by means of the open-ended activities, which included
discussions of their ideas and assessment of their personal habits, the pre-service teachers progressed
in the three components. Thereby, they achieved higher levels of accuracy when, again, identifying the
pressures of our socio-economic model and of their own behaviours, as well as the interdependences
between nature and society. Despite this, some of the pre-service teachers remained reluctant to
adopt specific changes in their habits towards more sustainable ones, independent of the problem.
Thus, the old behavioural patterns were a major barrier to be overcome to achieve environmental
conservation [51]. This may be related to the different strategies that citizens use to avoid contradicting
their consumption desires [72], as well as the tendency to dilute personal responsibilities, by holding
institutions or companies responsible for the changes needed to achieve for a more sustainable
consumption model [52].

Albeit three real socio-ecological problems were addressed in our programme, there were different
contents in each of them, different scales of the problems (from global to local) and different level at
which the pre-service teachers had to value their own actions and decisions. These differences need
to be taken into account when we assess the educational intervention. In this sense, the in-depth
analysis of the progression of each component offers very interesting results about the approaches to
the selected problems, which allow the discussion of the education implications of our intervention.

When they addressed a regional problem, the pre-service teachers seemed to become more
involved and exert themselves more in order to recognise indirect ecosystem services associated with
the conservation of the Mar Menor lagoon. In this way, they were able to significantly assess its
importance for socio-economic activities, above all, related to the tourist sector, possibly because it is
very close to their interests. They also recognised the need to preserve poorly appreciated organisms,
such as jellyfish, for which, initially, some students agreed with their eradication.

Furthermore, the students’ proposals regarding this regional problem revealed some difficulties
related to the socio-economic development model and these proposals did not reach the expected
level, since the majority of them suggested technical solutions for the filtration of the agricultural spills.
Thus, they did not discuss the problems associated with intensive agriculture; for instance, the features
of the production and marketing of these agricultural products, as well as the ease of access to their
consumption, issues which very relevantly underlie the generation of this problem.

Despite their interest in conserving the lagoon and its importance for regional development,
the pre-service teachers’ solutions were those of an indeterminate social collective. It seems easier
for them to take responsibility within a collective activity, rather than at the personal commitment
level [73]. The evident connection between the intensive agriculture of the area and the eutrophication
of the lagoon [34], which was analysed during the didactic intervention, clearly impacts the economic
situation of the affected companies. Sometimes, this led the pre-service teachers to take incoherent
stances in which they even defended contradictory positions [74].

This generalised progression of pre-service teachers’ perceptions about their role in the
sustainability of the SES coincides with the results of other research, focused on the effect of
the problem-based learning approach aimed at improving values, beliefs and pro-environmental
behaviour [65,68,75].

The importance of these findings, according to [26,76], lies in the fact that the improvement in the
pre-service teachers’ beliefs could be related to the development of certain competencies regarding
the selection of effective didactic proposals for EDS in the primary school [49], as has been shown
in [67]. In this sense, initial teacher training programmes should offer opportunities for the reflection
and debate aimed at overcoming some of the aforementioned difficulties, since this should make
pre-service teachers securer in their professional competencies and, thus, help their pupils to obtain
greater knowledge and understanding of sustainability [17].
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6. Conclusions

This work has analysed some of the main difficulties of pre-service teachers in the construction of
relationships between sustainability and their lifestyle during an educational intervention, focused
on the problem-based learning approach and, more specifically, on the resolution of socio-ecological
problems in their surroundings. This approach could promote a systemic vision to interpret the causes
and consequences in the different environmental, social and economic dimensions [6,11,44], basic for
EDS [12,77].

The analysis of the answers of the pre-service teachers showed that fewer difficulties were found
in the identification of the pressures on SES because of our daily activities, with a greater number of
accurate responses. In fact, from the stage of identification of the problems onwards, the pre-service
teachers were able to discuss the influence of activities related to the generation of problems.

Nonetheless, the importance given to these systems was the component for which their responses
experienced the greatest progression along the intervention. The results show the strong effect that
discussing local/regional issues had, and it seems that offering opportunities to explore ecosystem
services in nearby contexts could encourage students to develop a more systemic view of the
interdependencies between nature and people [43]. In this sense, for future work, it should be
worthwhile to plan an investigation that allows the assessment of this effect in other contexts.

The main difficulties were detected within the solutions for the conservation of the SES. The analysis
of their proposals shows that, although there was a progression in their responses, they remained
reluctant to assume active changes in their own habits. This conclusion is very relevant, since it
confirms the importance of the existing barriers to the generation of commitments and changes towards
pro-environmental behaviours, despite the progression they showed in their knowledge of the causes
and consequences of different socio-ecological problems [51-53].

Although we understand that these results cannot be extrapolated to all initial teacher-training
courses, they could contribute to further progress in the planning of educational programmes aimed at
promoting ESD in teacher training.

Therefore, to favour an adequate establishment of the interdependences between sustainability
and lifestyle, it seems that the emphasis should be on participants critically analysing their own habits
as causes of certain pressures and recognising the importance of conserving the environment to their
lives. Subsequently, the need to adopt changes in their behaviour may arise. Furthermore, the belief
that they have the ability to reduce the threat to sustainability should be encouraged, and the action
competence should be promoted among pre-service teachers.
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